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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve a problem wherein 
controllability of a vibration of a meniscus is bad. 
SOLUTION: In an ink jet head 40 wherein a diaphragm 50 
and an electrode 55 are arranged in non-parallel, a non- 
ejection pulse Bp is applied to a nozzle that does not 
eject ink during the driving in order to apply to a 
diaphragm 50 a displacement for vibrating the meniscus. 




* « 5a 



t i 



2 3 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 



25.11.2004 



http://www1 9.ipdl.inpit.go jp/PA1 /result/detail/main/wAAA1 PaOInDA41 4036537P... 2007/08/1 4 



<19>B*Hfcim* (JP) 02) & 45 ^ S (A) (ll)«tttBB&«## 

#912002-36537 
(P2002-36537A) 

(43)&HB ¥/£14*F2/i5B(2002.2.5) 



©OInta.' «P1IB# FI f-Y3-r(##) 

B 4 1 J 2/045 B 4 1 J 3/04 103A 2C057 

2/055 



mtm& am* e ol o& 13 h) 



(21)fflH## 


»K2000-223232(P2000-223232) 


(71)tti«A 


000006747 










(22)mffiB 


¥fK 12<p 7 25 B (2000. 7. 25) 




*S«*Hfc«MB&lTB3#6<| 






(72)»9» 










J«C«*HK*I6&1TB3#6# «St 














(72)«!»S 


«rffrt * 








Jt«C»*fflR**&lTB3#6<» ««t 














(74)ft8!A 


230100631 














F^-A(##) 2C057 AF72 AG54 AG93 AIC2 AM32 








BA03 BA15 



(54) i&mo&m -f>fi>iyhgi«i 



(57) vmmi 

m\k^m mm®. 5 0 1 mm 5 5 1 *4 wt«bt? 

ia*"i tb $ i v x/nc w l t it* - x * x £ 
■rs. 




3 



1 

ait. cvmmmcttfttzmmtzGL. mm 
m& t m&m t zmimmxmi tx% , mm 

■f Sickle, CcD-f y^'x-y h'vy WmWiWcJ 
[»S2] 4>*m&i±ti\*ZSXJ\'£* £(DSX 

mM&t. cvmmmcnfatznmtzML. mm 
mmt man® t z#mmm?'&m t x % k> , syts« 
sd«*§fa^T«*-a-TS9t2y xh-h^yr-rnvt 

SBo 

3 ] ISJjcJR l Xfi 2 tgEWoW ~>'x -y h 
tf'M (,> c £ £ -f 5 ^ y >? ¥ x - y j. $m$iWo 

imx® 4 ] mxm i x« 2 ued^m y>7*Jx»>\- 

SB»»Bfc*^T, iiOiiE-f>^x-y h-vy PttJHMK 
fcWLT««*«»S«TEBLT^3Ci:*t*ai:-r 

immm e ] $mm 1 x« 2 tte«o-Y >^ ->*x >y h 

iBSSBKfc^T. HufE-I'^^^x-y h'vy KfiJSilJS 
tC W L TmSfflUE*^ L "CVS W&iSRft * 
%LXi<>Z(l£*®Wl£*Z'f>Zi/x'yh sESigBo 

[^©PSffl&aHW] 

[000 1] 

[0 0 0 2] 

a «y * mnmmmBm^ emmm^m) tLxm^s 
jyti/xvYwmwtLx. 4>*mzf±m?&s 
X)Vt, cms xiwmm-t (ttws, je 

tits-wu mmfcz&miixgBmiiLZ&x s xhfr 



(2) 2002-36537 

2 

[0 0 0 3] fcC^T', CW^i-fVy^x'yh^ 

tfsattic «t o t «ftr 5 * , sst l fcr > * Mtt mwtt 

■tot, *KfiPW3a<Aa*ftfcR©W;'*»tttMt 
[0 0 0 4] fCT, ^IA{ff?^^f T W0 9 7/3 2 

£. c<DWii conU'WXcDMQiZ 0 >hZ < , 
20 SX)lft(DJy?*/XjlftXi!?m-£-£%m2<Dmii>* 

)ix<D^-rtifr-?i%^ ; X)\><D&m%.<offiit<Dm®.w t 
wto*m £ wmimmc&mtiftZL^mK mnat s << y 

fJxv HE^SBA^^nTi/^o 
[000 5] 

fcS 1 (DSa^;l/Xi:^2<D«M>'^X^|3]i:^'l'5>' 

30 Wi-iigy-r ywx •> h^ v ^ic^f^mm's.^mm 
mm £ <D®m% £& a , -otc ti^^ic bmtt ^ o 
t> jy'?tem<»±ft j pyx>i<<D3MZK)%mmcim 

t%,C£ftX%r <S ;^t^ : bMm,tf&Z> 0 
[0 0 0 6] *»Wtt±ffi©»»i:**T4*ftfc l 6»© 

[0 0 0 7] 

Kfatzmm£*GL, mm&£mm£*$Wftvmx* 

BEBLT^O, ffi«)1g^tl«^T*^*-^^^>^>''x 
y h^\y \ : *mm?Z££t>lc, C(DY>^->"x>y 

y \*<Dmmmcjytm*vttiiZ*t%:\,*sX}i<D*-7. 
xxzm®-£*£zmwim&* 1 @w±4* 

[0008] xmrncfaz-fy * ->*x y h lESi^fia, 
50 <<y>?\m*%.&?z>;x>\<£, c(D/x>w&mt2>* 



3 

[0 0 0 9] lCT', /X;l/Op<-x*x*lBi(i*-^S 
[0 0 10] ^»i?xy h'Vy FttlilMfifctt 
[0011] 

mmzmMLrmmtZo m i it*%.mz&%<<y>?<s 

x y hlB^ilB©««|g|5O«HS$4MittW0, 0 2 (£|S|tt 

[0012] utfM>^v^x-y hmuumit. t&mm 
* 'J vyicmw.Ltcjyt-y'xv h^y Harasses 

(* i <oT>3ai5t{i*a^»jfr&^a«[Offl«3*»«ni^ 

WfiAt'vh (sKt'ttl&tUhU'T'fe.fclv ) 4£& 

[0 0 13] ftm*H83l52li, 075t*^£^cOffl!J«{C 
«S5eLfc*V KWttT**±^ KD-y F 1 1 tttiM 
KnyKl 2 t + 'J >y 1 3 *±^S7a ft (0 2 T* 

3{c{i-rxa- (y) . yry (O , v-tfy* 

(M) . zryy>7 (Bk) W^feO-O^jg^qtttJ-rs 
h'vy K^e>*5fB®'N-y K 1 4£-r>^ 

ffifcttiHS'N'y F 1 4\c&&<D<fy?%Qt1&TZrctb<D 

tit^ytzy* Mytij-hVvyl 1 5%&mi& 

[0 0 14] CCT% ++'J7>/*1 3(ifft^fH (fflatiS 

^ftTSftiD %i*r>r KD-y k 1 1 icmm&fticmm 

L, iwTjlPJj (ffl«HB2l^fft±iSfi«J) *tE*T>f Fn-y K 1 
2tcffi«iie^ttSLTi/^o fit, C<D++'J-y.iy 



(3) ftBfl 2 0 0 2 - 3 6 5 3 7 

4 

1 3*±j£!E5l«ilK#ftj£3"*Sfca&. ±»E-* 1 
7T'H]IHSg®)$nS|gil7'-'; l 8£ft®)7-'J l 9t 
comc^-f^y^lhz oZ&mL, ODZj^yf 
^/l/J^O^+'J-y^l 3lc@£LT^£ 0 

[0 0 15] Sft, .ieiS'N-y K^LTCeT'liStHOrfi 
S^vvFl 4*jrili>TV5tf, ZUXD-fytim^iH? 
Z/XfrZfitZ lfWO'vy KT-iJ:ir>, 
'Vy K 1 4 tLTffl^^^^-^i'y F'vy Ftiu ^> 

[0 0 16] -7?. <fi«*-fe-y h 4fC-t-y hUcffll3 
Sta^yKl 4©T#»Jfc*ai'rsfc«>K:, 
•y h 4*»6ffl«3*»«&jaS-r«ISttD— 5 2 lRt>*7 

2 3£. l&««infcffl«3*g««*TIIK6-r5«2la 
-72 4i:, C^J8i£a-5 2 4<DJ§W.:flLtttt£ft 
5«B£=i □ 2 5 &tf«H&P~7 2 4 b<0ffl«t 3 «05M 0 

20 n- 7 2 4iiiiJx63S^-^2 7 tCioT^-V^'J^/rUT 

[0 0 17] ^LT\ ++'J-y->*l 3©i^St^(6]£Og; 

3%8B^ y K 1 4(DT>3«JT'ISrt-rSffllK^ KSW 

asoarfci&Ki3<iKi!i«tisiiKas3P3 k ft*32 
*6cffl«3*»«hu-r6»j:jM»)ai-r»«n 

-5 3 3fttfffiiB3 4 »tt»B*Jg«-r«*-i' FiW 
30 W3 5. 3 6fc*(EiSUTt^5o 

[0 0 18] Sfc. +-v'J-y^l 3C0^®j^ft*rfflfi|iHc 

tiieii^^y f 1 4 (Dm$m.z®m. mm-tzfc&tDim 
mmmmmm (wt r-9-y->xxAj ti^ 0 ) 37 

*E1LT^5. ^-vU-yiyi 3 tiEn^t^tcac© 
■t»-X^X7"A 3 7 flJlC&iSSnT** -y tf yy^lS&if 

•eie^y f 1 4 -y tr^y^n^o u «y i 
3 *<c Wzr yxT a 3 7 uwcffiH-r s i: Zffjytis 

x-y h'N-y f ci»vy f 1 4) mm^mmcmt 
40 [0019] c<Djyt¥xv him%m<Dim 

■^y F 1 4%«j«-rS'f >^^x-y F'N-y Ktoi^TH 
37!i5 5*#!!aUT8iWrs. H3ttE»^yF 
1 4 (0^flm%3tWia. 0 4 ttRfiES'vy F 1 4 <DSX 

^N«y F 1 4Oyx"^E?ij7?ftcoga5t£7^»rffi0T'$.5„ 
[0 0 2 0] ^>^->*x y F'xy F4 0f±, 
n^SIS, SO !S«4if<0'>y3y»IS«*ffll^J« 
JSS1S4 l i:, c<Das%S«4 l toTQMcmftc-yV? 

y&m. >uvvt7. mmmmi ^7x11, -t5 = 
so -y <y x*tg^^ffli ^rzn®m& a it. tias&mts. 4 1 <o 



5 

±.micmftcsxjvm4 3 mw^yjm* 
ottat^/X)i4 4. &/XH4 4i$Mm?z>-(y'7ft, 
&x>h%mm4 6, &WM4 &\c(y>7Qmft*m.*xTc 
fammffl-4 izftLTmm? z>Pkm\mw<$&4 

[0021] mm* i lammt eatfc tommt 
6 mw\?&%i&3Z%?mmfo so ess i ©vma^ft 

5o ) ^JfM-tSH^^fiJcL, /X/MS4 3tC«j5iH*: 
SKSIU 7£Jf^3$£flMU $fcjft&»£4 l i: 
TE*§»t&4 2tC{i«ii?ft^SS4 8£ffij/£-t3«iI§gB£ 10 

[0 0 2 2] CCT% OTl«4 1tl ^Un>H«£ 
Wb^^LT^tfcSO I S«^ffl^T, H5S4 
6 m £ ft 5 0385% K O H 7ki§ffi& if OX >y ^ > 
I »Tl*ttz >y y-T S C i: £ i t) , &8? fclifcx y 
f >^Xh ";~fM£ LTX'yf>^ h 7^?^ C i: 

5. fcfc. SO I MtSco^bHtix-y^y^Xh-yy 

fcfPSSo 20 
[0 0 2 3] d<DffitSSSffi4 1 £ LT(i, W^HT 

ft £ E3»* K O H 7K?g jgft if <OX >y > ^fRfcffl l g 
7-Jtt.x -y ^ > y-T 5 c i: fc J; *) , B5igg# a > fl £x -y 

*>yx h v -?mt LTmmmvMM®. 5 0 

[0 0 2 4] 4 2tctJ, *U ayJiHSfcjKtflMt 

JH4 2 a*fl5j*Lfcfc®*flJ<^T, C0>*WSMfcJJ5l4 2 a 30 
<Q;5|5»(C|Hltf|5 5 4 IcffiJfittLT, C 00335 5 4 ftlfiilcMUj 
«5 OfCftfr^lUffil 5 (J£2.<DBHt&3o ) £^ 

U cn6O«»*5 0fc««5 5i:U:«fcoT7^f-a 
*S5 5£SlCttSftaiK5 7£ffiJ/£L£^T\ «£5 

ofi!jfc«s»iii*«rt-tsci:fe*So 

[00 2 5] CCT\ flHi»«4 2©mg|?5 4«g;ffitf 40 
tt»iE5 4 a*tf*SJ8#fc»#LT, C OH* 5 4 ft 
iBK«a5 5%Jg«S-rsi:i:Jc«fcor. «£5 0i:m 
JS5 5fc*#¥*7tt<iT'ffilLTt/^o c©*«55fc 

P>n§ A U C r , N i ^^jSt**^ TK Ti 

[0 0 2 6] IH*WlC(i % mttft*E£«4 2 
SiB/jtfit (100) <Di/i)x>m&\cm-£Z nm86t<D 
Mtl4 2a*MLT > C©*ftiMfcBt4 2 a±lC7 50 



$M2 002-36537 
6 

* hU-yXh/I£fg$U C©7* M/->'Xl-M7* 

\si/xmw,mfiim.\m4 2 aiciEgstiT. mt 
tens 42a icmmctmm 54a «<w -seams 5 4 # 

[0 0 2 7] f LT> IHg|5 5 4 CO)£ffiT"fe5<il4ffi5 4 
rilCcttlO. 1 5 /imCD/P£T'j£J$U uOT i N^* 

46T±iBtCiSii)i5 7 t^5S i 0 2 IS*P-C VDi4 
T'O. COS iO ! I?:F7'f 

x-y^>yKcfct>^*-y->^LTm<i5 5^ffi*S 

[0 0 2 8] tfc. CO'vy KT'ti, tgft«5 0li, 3® 
#/^[6]Ofi$ 4 6 T*ttffi®)«3@^|fijO|iSSra8B 
S) £1 3 0ftnK S¥?3lnJ<OS5 (ffiS4 6T'fiS®) 
t6S?^lS]OPSilP^!gigl) * 1 . 5mmtU ««lfi5 

o £*i5 5 i:<oinn»fiftfiii3*©*i*sffl^fi6ns 

^+-y7S^0. 2 5 /im<bLT(^3o 
[0 0 2 9] ±JEUfc8SKiS«4 1 tm«IS1S4 2 1± 9 

t(4gii8ss«4 i t^sso ia«i:mffiatS4 ztz 

»&L1itks SO 1 «1fiO*S B B a ffi^{4 (110) OSi 

Lfc J: 9 lc»$i?<b^*x 'yf>yxh7 7*ltLTi7 

|fiJB$tC<S0 3 ii m<Dmm& 5 0 ^Mbt^So 
[0 0 3 0] 7X;l/S4 3fi^»<D/X;U4 4^Zl?iJffi 

Tl/^o CCT-a. C£0/X;bt54 3(4N i fflSlXaT* 

[0 0 3 1 ] h'N-y K4 Otli/X;!/ 

4 4*Zl?iJ8BSL.> Cl(D^yX;l/4 4K:*tJSLTi«§4 
6. S«)S5 0, ttffi5 5^ift-?'JEBL, §/X;P 

^ 7 X)\s\ -y K 5r^-r 5 £ £ tfX 1 5 „ 
[0 0 3 2] ZLX. Jyf&xy h^-y K4 OOtffi 

5 5 ttWSUtg»LTttaSS (vBS/W KSP) 5 5 a £ 
U cnt^-y KlgiJlllST'fcS K^-C^ IC60^ 
igLfcF PC^-y;l/6 l*S^1laS'ffi)S^:^^3>LT 
KILti/^c cots, mss«4 2i:yX;l/«4 3 
fc©BBttH 4 ic^-Ti ^ tcxjj?*j/fflll3|o«#Sij*ffl 
^7c^+ -y -fm±m% 2 tT*ffii*±LTt»*. 



7 

[0 0 3 3] £t>\c, ■l'>^->*i7h'N7K4 0tM 
-ASM* 6 5Ktt^;/*>>xy h"vy K4 OOttiiffiS 
5X6 B*»I*UT«»)» SfcF PC^-7A6 1 $«7 

[00 3 4] CC7 U-AiW 6 5 t / X;Mg 4 3 £<D 

mm 4 tc^-r x *> icx.#*'>®mm<D&mm&m^rc 

v -?&±m 6 8 ICX&± U «*tt**r-r * / 
*54 3 SiS<9^ 4 2VF PC7--7/1/6 10 

[0 0 3 5] t LT\ C<0lilI'\7KI 4CD7U-ASP 

[0 0 3 6] C£>M>7*>*xy h'Vy K4 OtCfcl^T 
tt, l@iM&5 0£«i§WI ($!<?)««) tU ««5 
5*fflBiHMi (®2»«<i) i: LT, Jgfttts o fc«S 

ot, «iij«5oi:mffi5 5fcoiaic«sfe-rs#**fc 

<fc o T«afi« 5 0 IBtg 5 5 INlc£££tt U C <DVim 

[0 0 3 7] «»]*«£*■**« 5 5 £/<rt/ 

xmj±£epAnt3£, J±ffl®ffi£ftSffift«!5 0£<DP.fl 

IttiJlCS, CCD^iUi. «£5 0«EMnLfc?SJ±<D 30 

mWSiltT', Jg»*5 0<O.K(fi[tfa7tLT» * 
cO«^tCcfct>ffiS4 6l*W>JEE*ltfBS<ft»), /X;l/4 

[0 0 3 8] WC, C©-f >7->"x>y hGffSEHoMtP 

* cut. rc p uj tftfStf ) 8 o t, ms©@^ 

Tffflt5RAM82fc, *X Hlfr£teiaSS*l3H« 40 

>*5U;I/Affl*J (PIO) #-h8 4£. A7JA777 
8 5 k, ^7b/I/AtB/l (PIO) <K-h8 6i:, ft£ 
£/»§8 7£, 'Ny KCftSK8 8»0f 9 

[00 39] llT, P I OX- h 8 4 £{±*X hdfr 
5 B«x - * ft £(0 &8ffl& 0jfx L ft I 

&!%z®tot5mfim-byvfrc><D&i%ims%, 

•J «y 1 3 a y GS¥<iS) fcfcfcJ-f 5 50 



#^2002-36537 
8 

A7j£tU SfcCOP I 0#-h 8 4*^LT*Xhfll 

[0 0 4 0] £fc, »JB^®»8 7tt» -<>*->*x-y 
h'Vy H 4 0O£A« 5 0 £Wm 5 5 fcflDIBIlC-f 

PvttSo C©iaUB4»ailHlJS8 7KH:D/A 

z d / a s c 1 1 «t 9 aflEffl*^fb-r zm®&j& 

[0 0 4 1] 'Vy KSgfj|H]88 8fi, PlO#-h8 6 
®-N-y K 1 4<D§/X;l/4 4tcWf5-r5x^l/4 r -lt* 

#® c^ft®5 0i:*ffi5 5) icttLT%immmmx 

P I 0#-h-8 6^LT#X.P>n5ffiil)7 ? -^tC|£i; 
Ti^lt^-^ 1 7&tfllJitilt ; &-*2 7**-**ilW 
»-T*CfcT?, ++'J7^I 3^r±jMS77(6lfC^«I^S 

[0042] ^tc, cnmmmctsifz'w vmmmw 

«D^-y KKffimaiWd. miiE b/c C P U 8 0 > ROM8 
K R A M 8 2 RtfSlia@18«*&tf±*J»»9 1 k, 

K^fiE@8S8 7i:, 7>79 2i:, IKSjle]^ (Kv-f 

MIC) 9 3tS£*flM.Tlr» ; 6. 
[0 0 4 3] 4!liijmiP9 1 It. KJB4fi)clGISS8 71CWL 

. % * , K 7 -4* ^ I C 9 3 IC W L TQT-^m 5!> l ( y 
f-^T*$5) SD> <>7 h^n-y^C L K, 7-y^-ff 
^LATftif^4^.§o 

[0 0 4 4] ift££j£l3&8 7ti. HuiliL/'cJ: r> IC( y 
ZVjlv b^y K4 0iO7^^aX-^gRtcWLT/X 

*aiK»jfi«t, -r>^^qttbLft^T'/X;u4 4 
cd * xx a zmzmm $ -a- ski 2 sgij&jfc t &m&m> 
is^-rSo Ai*«tc«, atm^iHiss8 7it 07 

ttlM;UXDpi:affifiV2 (v 2{iP^.{f v 1 co5%S 

^trJKftK«Pv«4<Slti^L, cnA^K7^/<I C9 
3©7tDy'7'fyfAS 1~A Sm{C4^.f,tlT^^ 

[0 0 4 5] I C 9 3 ti> BtlS?iJT'A71*n-5 

zm^mmci&cxMmL?. tm^-y ki 4*«js-r 

S-r^^iy'x-y h^\y K4 0 cO^ii&Jfffii 5 5{c^-x. 
So :<DK7^<I C 9 3(i. £ffl&>&9 lfrZ<D ~y>) 



9 

7;l/7ny?CLK ft tffti-ffl sf 5 -> U 7 ;l/-r- 2 

9 5COU->*XhfI*zfe|iJiaig|l9 1 fr5>£D7-V^fI«f L A 
TT'77ft577 -^[21889 6 7-y^-(5!SS9 6<DfcB 
tjffii*U^;bg<fr^b^;l/«ylSS9 7 

/i/««pi»9 7 T-*^/*7#;ri«$n57^nyx-r 

7^7^9 8^*50 7to^7^-7W9 
{Bt-TSo ) «W)f8ti5 5lC-tg*j!L/c7-fpyX'l'-y 

h 4 o cnnmn® t % %> mm®. 5 0 imm t x ^ 5, 

[00 4 6] ^LT, Ctf)->7 h U>>'X#[h]S§9 5 (C 
^7h^D7^C L KlClKCTEn^I^ (v"J7;Vf- 
*) SD^iA^, 7-y^ll]SS9 GX'^y^mm AT 
{C «fc o T ^7 h\y >*7s 2 0SS 9 5 lcf& K> &A/cEimi*§ 
SD*7-y*LTU^/l/$«@K9 8fcA2rf-5. CCD 
l^H£«j|sl*&9 8{4. r-^rtSKJSUT&T**- 
a X- £ 8Pe>ffl9J9« 5 5 KSfcl b T S 7 d 4f X W 
7f ASm (m=l~m) %*>/*yt& a 

[0 0 4 7] ;»7tD^7f ASm (m= 1 ~ 
m) iCimt&£l£.®S&8 7fr*>7>-/ (AMP) 92^ 
fl-LTfgft&J&P v*4AT^5©T, 7-fD^TWy 
^ A S m (m = 1 -in) #*>Lfcfct£JE»KJBP v 

(tttb/^l/XD p3W43P!tttl/</l/XB p) flMUMIff 5 

[0 0 4 8] 3*:, COidtflUsgL/fe-O^^x-y h 

mmwvftm ic-oi >r 0 8 wr* t #»s t xmwt 

8(a) iCTr^^oiC 1 W.'ilJS/lrtTVliEffi'V 1 ©tttb 

/^i/7sD p&majattiv 2co^ttdi/^i'X b p 

nX°%.J$L&1lZtl. CtttfK^f I C 9 3<D7-tu# 
X-I"7f AS 1 ~~A SmCWf.ntM. 
[0 0 4 9] *-CT\ JHill9tC£$>J19^g 1 ^6Bl?fi 
•SIS D£4*.3Ci:t;:J:oT, WAfcfPIBI (h) 

fS-TS K^f/S I C 9 3(D7tP^"X-l'7^A S n (n 
= 1 ~m«H>-fft*0 tftf^U 7tP7*X^7fAS 

tttH'W'XB p#|a]0 (c) tC^s-TidtC-O^i/'x-y 
h'vy K4 0«)ffl8>Wtt5 5 lc^a.?>n&o 

[0050] c<D06 (c) immmcisiiz 1 00/ 

XVI/ 4 4E*fH&f3ffl»JWS5 5KEnAnSn«><;l/** 
*LTt^5tOT**»)» CC07X;1'4 48, BI^LT^ 

X&t^Ltel^X'T-t-uifXJ S n**7lcL 
T^tttbvWX B p£#*T;><-X#X£t8ft;*-t2:5 0 

[0051] cwiotsiftBSc-o^a^tta^-e-ft 
i^sx)in*-zfiz%mmz&%^4&zm7LXb^<D 



(6) f$ffl 2 0 0 2 - 3 6 5 3 7 

10 

to K-y h ©aft>w*ifi s k y h fiiSafi<DSi 

[0 0 5 2] *LT, C(DJy>7i/x-vhimmMas 
^T^fiTrtSiifi'tfCN-y KfcM^T^S©?. ±a?L 

10 [0 0 5 3] -f&fc>S, Sfl'f^-y'i-yK-yKt 

5 0 ti, mmm sotmm 5 5 nfj©#* <y 7gco 1 / 3 
mmm sslt^s. sft«5 

14, -^*^e (F/m) . «E*V (V) , m&J&t 

nmtcomm &*"j?&=wiSMem *t (m) t 

Lfctt. P= (1/2) • e • (V/t) L 't-S£ 

20 n> mmmtm®t(Dffi(D¥vy7mm<%2>ii£x 

[0 0 5 4] Lfc^oT. ±iEbfe«fc?K:fi»«5 0i: 
m$5 5 fc*3f¥ff««-Z?fiilUfe-f v^^i-y h'N-y 
K4 0tcfc^T{4, S9 (a) Ic^f* 3 »cSBI)l)ffi^* 

mm l t i ^ftif e«»K**9i*n-r s c t tc <t o 

Ts [Bjg| (b) lC*T£?lcmMm5 0linm5 5£<D 

irj0 (c) iCTfitzoicnmms oim®Lfc-i\i® 
[0055] cntc^LT, a i otc^-r 4:^ictg»is 

5 0 5 5 i:*¥fm«T'EHbfc^>^7->*x -y h 

MHetoTtt, isie (a) iCK-fzoimmm}* 
mixi Lx^ft^ttmfrzmmtiiBzmhn-? 5 c £ ic «t o 

T, 13)0 (b) K^-r«fc5K«»«5 0ttl8fiftaJ^ 

z&mzmbL. mm (c) ic*-t*oicmm&5oit 
*&&ft&nm5 5fc^«-r5*T'^-r5o 
40 fl]ftnLfcfflftttJB**:7-r3<:fcT\ lift* 5 0 *««7n 

[0 0 5 6] CCT% Kft«EVlcW-rSfift«5 0<0 

'ntf.mX-mmLtcOtri/i.y h^v K4 OlCfeoT 
tt» 01 ncifclaT-Tfx-riolC. Sft« 5 0 {4ttEt0li 

SttWJtflJWfctfflta-r*,, cntc^LT, ^gfttssoi: 
50 5 5 1 zwimmx'&m l fc > * ^ x y h ^ >y K 



11 

[0 0 5 7] LfctfoT, 'f>^i/i'vh'N-;K4 0<D 
ct -5 KM£ 5 0 fcvfflfi 5 5 tmtmiW&X'WBLtz 

[0058] cwct^ wiftfflso^bftiricwjsu 
i&mt>±m?5mmc&z<»x\ mm<D*-x±>xmM 

>*ttJt*M5T*38lp|fc«§©"e.. mg^^-XAX 

«ft*f#s 5 o<Dm@.m*'h2 < -r^d 

x-zzmm&s oo^awiEHA^^ (sg»m©s 

[0 0 5 9] Hi 2{iCO±TftJ8J£SJSlcJfoC/'citE 

u z<Dmtm&T* j ?»bi&£.Lit&mm&T r tjt« 

LT, T>T rT'fcftfcF, ^tttt/WX B pOfffiEfSV 
2^Vli/±f|i'iV 2 l ICf^U T>T rT&tfitUf, #Rt 30 
tti^/UX B p tOVliJUifi V 2 ^rVii/iitt V 2 2 ( V 2 2 > V 
2 1) fcftfELT, Sa^LfcttEEfiVZtDx-**^ 
£/»&8 7fc#A5 0 
[0 0 6 0] COidfc, 

i: -f 3 c <!: lc <}; 9 , JSiMStf 'Hit MSST 5 i: T*<Dgffi 

siesta »>. -<>fti«ii»±<ofc«>c0]j!in-rs, ^Rttti 40 
[oo6i] ftfe. ±jB36»JB»c*t^Ti4x mm? 

-<y*] 0 OCDTU-l'^ K^-fVSi CfCffl^T, HJSiF 50 



#^2002-36537 
12 

X-f v* l 0 0O-7ilci>ttil^;l'XD p£\ ffi77{;:#!y: 
tlVS/l/XB p£4*T, =JB?X^-yf-l oo^rEn^fi 

mcfotxwQ&z.x'w h 1 4 icEPfto-rssi<ijji£j&£ 

[0 0 6 2] $fc, ±£3at»»lC*lf»Ttt, IPRttM 
/PXBp GS2£jft»$) fcLTRtffl'WXDp (35 1 
S8Hi£«) OViiJEflV 1 £ 0 fcfg^vliEEMV 2<0/^X 
&&£LX^Zt>\ m*.lf. mi 4 (b) K,TTfJ:5 

c, 1310 (a) t*-r*i«»»«i:isaffl[^Rii;T\ 

^frft) 35 2Sg»«£ffl^£C££>T-t5 0 COJ;^ 

[0 0 6 3] ^&fc>£, /<;1/X0 F FBfeDiE^Ttf 09* 
;l/X) ©&%Ttf WaW^i^KJt^T, KSrtO 

vwmmx*3b-DX*>'(y*mfti±m*£ir. ^-x^x^ 

^aHfi-fSCttCcfc'), ^-X*X^{4ft^rffiictc»j85 
[0 0 6 4] ^fC, -Y>^>*x-y h'N-y K4 OOfi^fiPJ 

©^y^^x-y h'X-y Ktt, «SS«2IC«|SL^C3S 
5 4 i: LT, m^ffi5 4 a i:d©(«$4ffi5 4 atSSIL 

*«J« L . C <0HW 5 4 OJSlfii^'Sr-rM^llfti 5 4 a ft 
¥fT ffii 5 4b C^o T-tiflij 5 5 *BfS.?Z> £ tiCj:0. 

mm&5oicttLxmmLrc$Lft5 5 a i:«»iis5 ok 

ttbT¥tfftgl$»5 5 bt^*-TS«@5 5^tfct 

<dx&Zo : t<Dm<D®mmU'(ywx-y h^y K4 

0i:lW«T-S5o 

[0 0 6 5] ccD^y^y'^-y h's-y KtfefTtt, SI 
16 (a) t*-r«k-5k:JKftja[«*8li0LTt^!a:i^«aR 
*>6SEiiia[JK*9]Ap-rsci:K«toT. |b]@ (b) tc* 

5 0 im® 55t torn v>*\ y ?9d>m 

4) ffi#5 5aE»oTitt*g«Lfc», P1H (c) tc 
^■f i 5 KMffiltS 5 0 (±®IS 5 5 <D¥'fT&g|5# 5 5 b IC 

5itT', fi»«5 0jya7aEfi[LT»S4 6rt-f>* 

[0 0 6 6] Lfctf^X, mx*£\";-?gi*m\%xz% 

««5 5t0W4BIJ»5 5b*fi<i:n, ^S^<OH»j 
•y h-N-y K 4 0 tit^T, -y yg^[5J L'T$o 



(8) 

13 

(*«M j < 

[0067] ate, Kmwftzmmmz'D^-zm \ 

+ V -y l 3 %*)-7>>7.7-L 3 7 ttJfcfcSrS-frfc k £, 

k i ift^w^nrwstcfeskttca; ■* 

^TcO/XVl/4 4©^-X*X«fi»*-S5iaa*(T9 
cfc^tCLfcfccDT-fcSo 

[0 0 6 8] TT&fr^ ^vKl 4*#0]3MaST?fc* 10 

mmim w7->xfA3 7£j:«flMtt«ttiiitt 

fill) tctfcktt, ?^vT I fc-fcy h • X*-hL 

®'&&wz'uoo c<Dmm&Mffl®msmT'Ut. &*n© 

«T«a?l^©*aftLT'N'y K 1 4 (D/X)l 4 4 

[0 0 6 9] *LT, {i«tt*ft|5]aH«lflM**-rvT 

[0 0 7 0] CCf, >-fvT 1 A^-rA7'Vy*LTl> 
3SflSM&JST*8JMH L fc £ isittfc'N -v KHmmiic iot, 

B^ijT**t^ai> L j?n5RttH/^i'XD p t^qttti/wx 
iwr**Bi*fT?. 

[0071] c^ck^ic, mfmmnmrni^<D~mt 
Lxrftjmr$mz4>t~&*ik\&Lft^x**-xi37sm 

s c t tfx* t sot% -r y * ®<Dfflm*ft 
zomtmmmmm®. {zv--y'?mft®m £ir* 
ztcttfvzx. mw^ywmitmttrzcttf 

T'SSo 40 
[0 0 7 2] ^LT, CCD^XAXtifjcDfc&ZKVy 

k nmrnzmmw x qz®. m -h a n 3 m 1 mm mm t m 2 
mmm&(»o%<om2mMmB<DfrzmmLX'\y kk 

i: # t- t , c n\c i »3 >r > ■ * <o«tt*<g nxh T-wMf 

[0073] hi ncMoT, amgw»;t6nfc£ 
ttn, en^ftfF ic&fit saffjtc^-x^ xmmz'ii 50 



&M2 002-36537 
14 

[0 0 7 4] *5Bi«0>S3fSflHBie£o^TBI 1 
33 2 'j&MlT'Ji'vy KO^m^fflHfcfctt* * -X* 

T"N7 H 1 4^7->XfL3 7 WOlPHl^flUataHl 
[0 0 7 5] ddT', COHfllHglBICttS-r^^J/xy 

h szmmm&m mmmti^n o t * -x * xsa 

*U 7->" 1 3 03IW»W«:fc^T'vy K 1 4<D£/X 
;l/©^X#X£}§i]£#S®]ft£tTofcl§£. 01^ 

i&m'&o K-y hwanA^N^nsw^en^ai^iWfp. 

OK^Lfcfeffl) *ffl^T^{u«^^+>y7 P S(Dl/3 
J-^Ti: LT^^X^X^ffilft^^c^Cjrb^T^t^ 

mmttmtmmic £ztv--y vmm&tpm o , m 

[0 0 7 6] *J5, ±ffilU6}BJBKei^Ttt, ^y^->* 
x-y h'N-y F(tiHMK£iK£4 6 k*jJ5SS»«i4 1 kL 

X t > 5 (Wtt k *3»J,We»J« L TS^-T 5 C i: t> T* t 

i7KyFC> ffiftSkm>\LBtfLLrz/X)]>. 

^Tti. /x/i/ttigiiisosffl^ifiiucY^^atfiitm-r 

^^©-r>^7i/x y h'N-y KTti^. 
[0 0 7 7] 

? y x >y k ign^stc ct ntr , k as k *#^fT 

ic, CKD-ry^i/'x-y h'N-y KtoSgiftBtt'O^riS^iy: 

1Ie11X±4^5^S*«A/c©T\ *^X#X«ififfl<D 
Wfta*0»JWt38C|SiLl: L> -4* > *«i#D±*Me / X;I/ 

[0078] *mmc%2>jytyx."; himmmiz* 
nar. tB»« t k *ip ¥ff«.<ST'ffiH Lfc-r > ^ v 7 

x y h'vy K^HJ-rSkkfet, :^y*y'i7 h 



15 

t-x?} xmmmmmmBom&m^± u ■< y >? 

T* 1 5 £ t Ed^UHji&iiii^OiiBimn^ri^nT 

[0 0 7 9] CCT% ^-X*X*fiil*-»Siaft«« 

[0 0 8 0] £/c, -O^^xy h^N-y Ktt«ft«KW 
C>IH0tf8ftlC&*. £?>1;:, ^>^*i7fv;Htt 

©«ws&8itHfE0 

[0 2] |i)«S*Sg[5Offl!Jffil{iW0 

[0 3] \mmmm<r>^-y h-<Dftm®mmwm 

[0 4] fl^* K0fiIMRg?#iR|<D«ffi3lWB 



(9) *$Gfl2 00 2-36 5 3 7 

16 

* [08] IBIffiSaatfeftS^'y KKftMWOfffflaWfl 

t«-r§ift^0 

[09] isi's-y H©«ft««t4»ff©«Wli:tt"r*»lW 

0 

[01 o] ffi®fc£'mt&¥?iw&T'&mirc'\v f 

O®®j«^<4iDf^O, : 3iBj|ictt-r^iMV)0 
[011] «3ft'ifiJHcWr5Saft««ttiR©UH«*3liW 

-r&g&$0 

[01 2] mta^sst*jtt5^fqtaiig«i^co«E<i 
io (om^mm^Mm-t^yo-m 

[013] 'N-yFJEiiviimiscofiiKom^Mw-rssffiM 
$0 

[01 4] *-xij7>m®mmwim<Dm<r>mzmm-r 
zmm® 

[01 5] -Y>*->*x>y h'vy K©flS©W*5?r«»S 

[01 6] ra^? F©«ft*att»ffo»i«c«r«K 
^0 

[01 7] *«WO»2HJi«»OttWt«-r57n- 



15] 



[0 b ] iniEs«iBoMaii»©-«i**'r r d -y ^ 0 

[0 7] ffiSWKfctDrtO'Vy F*ft»J8Pffl50-fflJ**-r 



20 0 

[01 8] *«W<0»3l|««JBOKWt«-r*7P- 
0 

[W^WUIW] 

13-*t'J7->* 1 14 -IB^vF. 2 4 -«BMn- 
7, 3 3--«p-7, 4 0--f>^i/*i7 h'N-y F, 
4 1, 10 1 -jffiS&Sffi, 4 2, 1 0 2 4 
3, 1 0 4 4, 1 0 4 -7X/K 4 6, 

1 0 6 4 7-«tf*«ta3k 4 8- •«3lfSS«t 

SS, 50, 110 ••■MKitS, 5 4-G9& 5 4a-M« 
30 ifij, 5 4b";Wlftl, 5 5 6-^77*, 8 

7 -tt^fiKlDlK. 9 1 • 9 3 - K9-f I 

C, 9 5"->7M/^^, 9 6 "V-y^HIJS, 9 7- 



[01] 





54* 56 57 



(11) 



¥fffl 2 0 0 2 - 3 6 5 3 7 




1 2] 



Q ENTffr 







a til 







81 



P I o 



A* BUFF 



[06] 



im\ o] 



CPU 



50 



ROM 


/ 


\ 


RAM 







CO 



Z 



87 



58 57 55 



P I O 



Btt<v?K 



-14 



CM 



y if®" 



58 57 55 



27 



Co) 



:b8] 



58 67 55 



Ca) ffft»J»Pv 



VI 

ov 



Bp Op 



i i i • \ 



CHI 4] 



(b) XW^ASn OFF I 



T 



in 



(b) 



-JJN 



41 

42 





(12) 



^582 0 0 2-3 6 5 3 7 





(13) 



^2 0 0 2-3 6 5 3 7 




EUROPEAN PATENT OFFICE 



Patent Abstracts of Japan 



PUBLICATION NUMBER : 2003034025 

PUBLICATION DATE : 04-02-03 

APPLICATION DATE : 24-07-01 

APPLICATION NUMBER : 2001222428 

APPLICANT : FUJI XEROX CO LTD; 

INVENTOR : NAKAMURA HIROFUMI; 

INT.CL. : B41J 2/045 B41J 2/055 



TITLE 



INK JET RECORDING HEAD AND ITS 
DRIVING METHOD • 




ABSTRACT : PROBLEM TO BE SOLVED: To provide an ink jet recording head and its driving method 
in which noises generated by the head can be suppressed low even when the head is 
driven by an actuator, and the reliability of the head is improved. 

SOLUTION: A resonance frequency of the flexural vibration of the ink jet recording head is 
set to 20 kHz or higher. The problem of noises is eliminated because the 20 kHz or higher 
is outside a human audio frequency region even if the flexural vibration resonates. A 
frequency component of a waveform of a driving voltage to the actuator may be adapted 
to be different from the resonance frequency of the flexural vibration of the ink jet 
recording head. This constitution prevents the resonance and consequently reduces 
noises. The driving voltage may also be adapted to be impressed while a phase of the 
driving voltage to each actuator is shifted so as to offset forces. 
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■- i: Srt#B5!>: -f >7 v'x y h iSit-^v •/ Ktf>K!W 
[0001] 
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£>fc#>£>&fflr&N-f ft. 
[0002] 

> ^flSBt T^aX-?*^^ > y MEM 

ft*, ti'-)/ 'J -y hS-^rt&^rt. £< AtefC^*. 
cwi d&fifcfetfM > 7^x •/ Miii^-/ ko— M&B 

snai i ic^-r, 

[0003] g|8M:{&fc?)>f > ^ > x y hB^>» K«0 
^Bitli. l39*««TlB*«aH. 121 0«*4&R*W 

> 7 ^ x •«/ MeH^ v F?) 1 o^E.i3SlC*B LfcTflS 

mwm. text/mi nt^c/mwmvh^, zvm&n 

A >y i/x •/ MBfi^-/ F<o«W&tt. < > ?jj§#o±tiJ3 
iis ./ x/i- 1 Srtgftfrf s y x^tu - h 2 , #y Xtv 

zmmm. h£v c &i£um3izttmi xmznti&w, 

$ il& <£ ^{^. ^fatc 4 o tf/JSftP 4 & . 

*<7>3 fe2.*MH&«— «fc$roT««&l&4 SrftLT 1 ocO 
•f y77—)\s5lZ&ML, 1 xx «•/ h*MU ir >4. 
*^ ••/ HT'« . 1 ^ •/ FfltC 2 XX y F a^nt*-* 
[0004] *x.-9 8J±^<7>ffi£g(rTOBI 

t . #®xi£^J£ftLT*^1xO««rtS7K}$£ 

mm 7 > omzmmmEEt wun-r & t , eit ? j. x 

-9 8 fc . -?-iltcJr4JS-r^lI^M3<7)^i*Krt^Uj«ji7 
j'/tttfcM^tS, ^i>A^(C^-^TEtlM3 

ii*. n±aj*ixfcf&7.W >?m(?Mffii. 4 > 97-/1 
5 6 ffi&SS 4 £ 3£& L T E^JM 3 & Z b K 

[0005] 

y MfiHK-/ FtCJlvvCli. i-f . |<//In7l - 

m&<7mmm>tch& i £&-i-z,mz , ^ y 

U- h£ffc& Htfci>4-ti:J: -) t^-^t) <^ y Hfc 
i^JUl6i3) //PJH^t^i-^,, CtfO^ yK^^ipJi 

h wmxmto^ iz . ^ y h yt:*>A«»c7)it is^^it t 



JW#(C» L < ^ !> , $ ^C. 517 ?f a X-y COjitj, 

ru - btskrjmmi>mtfivx i & ^ y k 

[000b] t . II^[?e±^^a6£7)SN5^ 

#?t-ri> , 9-8095 1 n&miz&i ^u, < 

Jit^ >(!>: Lite i: Sltafc-TSiWlS^Ba^SifC 
V>^. 1^f9-S09 5 l^^Cfcl>T(i:. 

•f > 7i/x ••/ FOi^ v Fldfcvvc. *5fttclHH»±0 
[0 00 7] xZX\ *5&M<7Mmii. T9+SLX.-9 

M§h&'tf~>x i> . ^ y F^^-rs^t*riS<jrpi, ^ 

O^ y F<y)ftf0tt*:l*]±$-ti--2» -f >.7>'x y hle**^ y 
F5rm«-r?»C:tT*^S. 
[0008] 

[ aa^» tk-tz t^y^m. ] ±ie^p.ii* si ik-t&fz 

*wmz.J:&4 > J'v-'x y FiEfi^ y Fti. 7 7-J- 
ii-y(: -^TETjS^(cI±t)S:fb*^ t y X 
H iph i y9^o±m^-t^A y?Vx. >•/ hlES^ •/ F 
■C'S> X . t AS»^)ftlUgift*W< 2 0kHz tJLh-C- 

^ •/ f ctj i >t ii . tz 1 1 tzhn-mm<7mwf>mi i tz 

b tX t. 20kHz ULtX'fyixii ARk?)*rKJ3»£tfg 

h.. 

[0 00 9] £tc. E*^ft^t$-H-^A:^)T^^- 

* x- 9 \<zn-r h mmwznmw&ir&fflm.mm.ft 
tj\ a > 9 > x v Me«^ •/ K^>fe*)A«a!»oft«jaift 
«t k m%z> x ~> iztm^-z z b VX'Z h , Z <r>£ iz-t 
iUf. ftStiML^-vw^lillSS^n^, tzbz. 

mmmt^mwmmm&x'b z> 2 0 k h 2 w. 

[0 0 10] Mfc^TJ'f-j.x-^AtN (N<i2W.±C7) 

•S- ^(^s-t^r^^A x- 9 iztt ix 9)i— rmz tiffl 

iP*ii* Z b iz£ ») . BL1l3£it9 -f S tS^ 

<?)E3]m.tm-&tz> i tctSfife^-^ c b t>'*i'ffix'$>&, 

$ GEfflrt IZT 7^-iX- ^ *Mial5i-^k 1"^. 

S$ii&^)TW^)|8raU9&£L9:v). S^. MHO 
[001 1 M > y 7*-;W(**ijJtjJ:^S:a[*WL . ]fe 
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f3K <•/ K k C k £ -5. . £ *> J: 3 icttilf . 

A x- ? fclfttzfc: k itf t - 9 T 9 + a. x- 9t£ k* Srffl 

X'h&« 
[00 1 2] 

h, aS*tttfrHMHi. 128-1 l(Cii%LK:tt*&ffifc& 

tt*«*kim— trA** r . *aat»«cfeivai, E7j 

ij^r u - h *r i o UK -tz> z k fc: i -.> T . SISEM** 
AW^lHi&kS:*. 

[0013] *£tfVB!Bff)AN(fl9Srtll jt5rWT{c^-r, 
y X/u TV — I- 2 . Kiimyir - b 6 . *5 J: t«!jfSi7 

<7)-Tffi-|1S{i 1 0 rnif. x 1 2 miriTA 0 , -e*#rHM& 
T Xf HXM(SUS) -CJ> S , 7 U - A 9 OftJflH* 
Sti± 271. - h k |5l--C'?> 0 . W»i75X*-v 9X 
JX)V-rV—Y1<7MZ\±l 5/zin X'h") . TV 
XJOXtC J: oTiSfl 3 0 rn<7)7 X/t 1 *«JBI LTBKt 

w it n& . y x/i- i omnit . h^tj ft tr y 

2 . 0 3 2mmT4 MSI $ fit v . TfT fc 4 ?"Jl? 

[0014] E7JTU- b 6 <7)J5£(i 2 0 0 vmX'fo 

3(C#tji<7:>-f > 7 T—iVS1fi1-.K -cL t &KMSi; 

-f > ;r-;i 5 k zm&^hmmA tit. 'Ui^tiS. 

. &E7jS 3 <7>¥ffiJfmii l . 5 in „, > i . 5 „, ,„ . 
f£&S3 4 <7 )itW(i 0 . 2 m m X'fo Z> ,. flgS&tR 7 <?) J? S <i 2 
0s*m-C&&. fcLk3l£li<7)71 — McJi. 5V>5rf2a 
mhfe-S-fh tzMXT 7 < x v Y-7-f] ( EHrHSr-f ) # 

[0015] J±l7?fal- *8tf>J?t*ti3 OumX' 

mfMzmmuieymm'^m&zixx^^,, -mw-m 

. EtjS 3 c?) 3 mz& v >T 3 J: 0 1 2 0 

/imAMKz. w)&— mzts^xttEjimii: *) i>nm 

2 0 0 /um(C»He^1Tf-&. E7jM£3^^tiAtt}t-^a5 
mSOSfSK Kk LTffi^/bitt. «»k 
L T , +9 >'Wt~>'H 3 > -RiaS-fe 5 5 7 X (PZT) 

ffli^ f l-c t , E«r ^ ■+ a x— .7 s <rmmz\,tw& 
[oo] 6 ] . *$&Bmm4 > ? y x v hie**^ 



•T. HfS5ttf)EmWI^7o y7 (H^-li-T) t=9-y7W 
fg^nX5:J6L . EmWt-lTl^-b 1 1 ar^BJfTS. 

MsisT'ti . mijm& j $^m<7)tz*.>*mmtzm^ 

X . -cf)H$*3 0/(mi:U;., i^BEiffflru-h 

{c*f l . -c nvmizsmm 12**; * ~, 9 y ^^-t ^> . 

[0017] &£imcft«7)#&<3:£1xlf£fcf 
->7t^^a : r-7i xyN-y^y vtr&?«n 

-h. k^^tiS^$-^ri/iy>W7:7-fy 

7 1 5 &ft5 *^SfeJB.»®-C'{i. 1 0//ra<7) 

•7 u ^ 71. A ? x 7 i f$ffl Ltz ., 
[0018] 8tt. LTrxLfcH 
»»«:»+«i«t (UV) Mt^^^yjfti,^ 

> h7-* zmmz lx>s*-> x$iiT v > h ., z 

fflt >T 7 ^ /l Avx^tta L tz SMt-tf\ 7 1^ — h^U 
X2:tf'), x-y + y/ltii UVti3jtt$ii£35:ft$:&fc 

[0 0 1 9] WJiC)7o-t.X(Cj:-:»T. E^T^ + aX 
-7 k LT5IL3tv^a!-fl^)*7 i >l2*-?.X7imi§.$ 

iz. .mwmzMlx . +t-y H7 ?7, hiux^tr :* . 
oiUX-Cti . 7 ^ ;l A 7.x 7 *mfs* $i iX SSUi 

<7.)EmwrH±fit^OTH'ir^*^ix- *»o. ? <>vj.-?x 

y/m^tzmHzimmrm>ixK>:^.i ') ^^-f^T-Cfif 
.Ic7)inx^» E«ff^<?:)asi(cSs-:>^:7 ^;U7X 

7 2rr^sL. a»*ifr. ziuz<t^x. mmzw.ffif& 
t^z>. >m\tzi\.tzK.m.-r?+jL^-9i)\ mmm 

[0020] <Wc. C^H^WftSriifljmtCftSOf+ttS 
XS*:tTT) ... ii 1 . -^>F77XhinXA^TL7t:Em 

mx-it. ■mmmzimwsib ixmm?2>ti#>. mm-? 

L T E««P k fiaHK k Sr »fe Shit & . ^iUC 
*f L . 1 ^FTf-ir A - 1- /I ■ & 0 2 k g CO JdE* o 
T2 00 CX'^S'J*5ffl:$-ltf#^L^, ^rii. Z<r>m 

f*mizK.mmmb mmmb ^M^^-s^^tc^v ^rifA 
xmsr-Ttfrnzji -.>xz<nftimi]$&*,K mmzm 
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[002 1] W±<7)rn-fc.*(cJ; 0 . «UWK&£jiW1£ 
1 1 . -^>±(C'h*ffc*ftA:E^T?^AX-;?#ffi;X 
il. g-E^|T?->a.x-^^iftffi{clISiIl:l£5& i ie$ii.^: 
jx - •/ h ^ a & .. « ox - y h *r , &S&#>1g 

Z t ted: ot . 4 > 7 i>x y MEflK? H *rf#S , 

[0022] ;xtc. ^mmmtmmz^^xtmi- 
1- ( la^-tt-r ) x rav \ y > ? T-./1-- 5 frt> 4 s- 

&*LT-&EfiS3K<>;?£7&g^&,. -5-<t>&. "S-E 

t c7)^t;lZiMESrfni!jD-r5 , ^.)S^«E<7>£pi!jriC J: 
•>T . E«T 7 fii-^ 8 fc«51WS7 *r*t*S-T*ffi.-t) 

^ 3 <»mmz'tzt->&%m*z> . ztuzx 0 . s.t)m 3 1*1 
c?) -r > 7 &!£m* u . *tjo-f § / x/i. 1 a> ft 4 > ? mtf 

[0023] ±lE*Sit(7)-f > 7 : Jx. y MEii^ y FfCtf 

f tcfc it h mn&mm l shitx&m 1 -a z or 

f/£*m)t^ •/ h't'ti 1 3kHz W5(C#?Ei-^> H t 

-UiKttU ^M<^'y FtZiiltS^jfl] 
iS^tti: . 2 2kHz f+i£-C£> S i 1 *> tz , 

[0024] «sebjr$-#*.*rwcul x-hx- 

t fft :) 6 . ±tz . z ti »:> 3 rxntSUzii . tf^:> 2 

$clc-3£-f * i , t -) — >i j . Mifi3^/jqiWJSIi£ 

[0025] z*>fflfttem~>x-*9mPM)4 y ? •* 

■fl>b*i.t»i\&* -?%h*>, -r?+3.^-?izW-9m. 
Hi i mm L tzti!r£ . SB»J«JEE«0* s W-r * i^l^Ot ^ t 

[0026] ffi£*»jS*y^»/ F'tzepsn^-^iEiftm 

Keyfcm t L T . B^ralifa// 1 0 m . iS § // 3 0 V <?;>H 
fti*'' Ol Xrf. 7 6. 9ks ^)^I!WT'li 0 iS£it& L<7) 

mmm i 3kHz ^jia&s«#$-w-r*> , z<r>x o 



5k?&tz#>. tzhX-MMtfm&Ziu 1 3 k H ziO^fiJt 
[0027]-*. diifc PJ««^ttSr*S»B}Bi7ys 

ifi^st2 2 k h z t m tm&mrfLttzn-t&mmmE. 

%ML. 4 5. 5usX'mK>&$iX&L?)*:m^tz„ Z 
2 2kHz (rmmtfcftZS-th . <7)&ff2$- 
*^te?K®WV y 1 6(l^)E^:r7^-j.x-.^(c 
PiefflT-Epjn I tz&m . ^.^fltjt'v y H > PIMit' 

<:*>Aft«asa»A j J!i>)a$ii.. 2 2 k h z^wsfeytsr^r-r 

^^IS^iS^^H ( 2 0 k H z WT) d»&9Mvotft 

[0028] lyji^ i tz . *mmm<n4 S7 >*x y 
Mef*^ v Ktjtiitf , A^j»riiijg»*EH (2 0 k- 
h z ) c*> v»T Ji . ^. v k ^ toH&wmAtmz $ 

+^-7wmizm^hm^z&<wi.hz}z-tiK\ 

mtZZ., it:. 2 0kHzUiJi{Ct5V»T^««lj*'TO 

■C. Hff * JWW-4 >: ^tgT'*^ . 
[0029] JXtw. *5KB^)MI2(7)SB*JB!Ditcov^» 

tzLOX'hh, *HiI?ST'Bv>^'vi:|i. S*BW: 

mT^^. ^rfc. Wkmiwu<?.mmmtm-'X'$} 

[0030] ^|Jf6^®<7y^.y . 31 1 w^Mff^ 

S0>^i:n«Hc. vtziyx-imcvfflmmmzm 
jmmmwf* 15kHz w&x-h hzt -> tz , z 

<?)®imLt±A1fi<?W&fflW<Mffl8ftlz& h tztb. z <?)*k 

w<mtotmfi&zi\.h t . m t v set 

[oo3i] ^mmm<r>^. v \<t,z$\m-*hm$m&$L 
mt lx . mb0>=fWi'vi>A& 100 us emmx-i* 

03g$itS i<7)£fflv vfc* Z<r)&mit 1 0 k H z <7)Hft 
«M»-SrW-f--S.., Zcryfemi^l 6fffl<7)E^:r7f- A x 

t fcfr>&M®#mmmi ( 1 5 k h z > > /^n^^t » 
htzth. tzh&mmmimmzti? . wjws^l* 
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[oo32)it. ^f)fte<?>i$3&ieEi£?Bi it: . pirn 

IHV>fc. itfMt«li2 0 k H z^jgfcJRBcfi-SrW-T*. 

$&.L%i*Zttfmz$i\tz,. fzb*-ffl&W'b$ 
t«7>T"Vy HW*5WWI*l»jtT-S . 1 0 0«Eltf>«»; 
iS L SE§& r fx ~> ft: tfrc t -T > 7 iiSc7)U±jfi^'t±*i^: < SBHfc 
L t //us *i ... , - ^gEiJtgjE^J^h 

* Iftit L . ft ffltt £ r&]±i'-2> Z t i&m. t * 

m-th ,. ^mwmmit . & >) m i <?mm t h s ul® 
t i, iz . m 2 zmtmmt . 

[00 34] *^-y PtfiH1-& 1 6I«7?fiX-f 

h, *mknm?m£. rn—ykakif&nTvi-jL. 

Acr.)T?i-a.j^— 9 erf* m l t eroto-r %> ^mm&w s- 
ix&t^zmmmmzm* <t>) 

ftm¥k*)mimnte6 6. 7 jus (-ttch 
*>J8l&36!Mftl* 15kHz) b lt:fi\ %<7)®Mi^ * 

mtmrnemmz^vmrnizi-htzfo. f>x.x^ 
i^xmmmt. 1 5 k h z t -ftz-ttz>tz#>x'&&\ 

l 0 0 3 5] £il6ttlHWEEttJB&#rA^7ar ? 

ax-?(c|aia^^|s|i3/ji. -tii-ciL^^-^, zz 
X\ 7flT?f- a i- ^(i-f^jgti: ^«<sn 

& C i: rt> a, . 'I-£7.)7J^^$ $ t -JMWiBWH— 

fj-hmi&5nx\ ^^tzh^mmi^L^K. 
mam t —m. tx^&izi, frfrh h -r , uwti.^ l 

iCi: *qil2 $ tifz ... i . tz foA-WtmWMiM » 5 1 
t ■•/ H S: PSjhT & . 10 0 m\B\^m ') ig L 



^ztimm^txfz, 

[oo36] ten. *mtmmx'i±. mv&tmni-z, 
j.x-^ $r 3-^^/1.— 7iz<bm i . si »{c 1 /3mm 

-?i XX v » ^, 3 *r ffl t t . R«£7)«;jS Sr 

Z t tfX't h ,. Z ii£-«ffc LT^^t t . &\im 
IZX O^ife-t^'v-/ Kfci3»aD«**flL*<>*6 £5 
V >t ') L £ ') J; -) ^r^ia^)IE»J^iI^c7)ffi^^-c 

#>^(f . ^mimmt mm? iwkzvsz z y. tfx-$ z> , 
vxhnx 0 iz. *mmm<r>4 wv*. v Me#jK-y h 
izxiui. T7+a.*-?m))mizmi-fz,u. : g£m< 

JtU im.VL$:Jii)±^Z>Zt1j**jmt%:?>,. 

[0037] wz, *5tim>m4 eammmtz-oiYcn 
w-?& , H7<i, *?ttycr.m4 cmtmmxzi^ < >• 7 
v x ••/ h ie*i^ -v voyvwmx'ih %> , m 1 -as 3 <?)-^sg 

X/W 2 fgf ^^ . [a^^^riS]^ J X)l- f y ^-ti 2 . 
03 2m in. flfcfrfiOt -y -f-fi 1 mmt^S . £tz. + 
•T > / § $ t 0 . 7 5 in in X 0 . 7 5 m in IZ^cjg.i' 

izWaLX&.Ziifzl y?T-ti$:i%t. Ziilzm&l 

hh... ttz. m&iimi>m2<7mt&ftmtm—x'jr>$>„ 
ioo38] ^mumm^-/ K£*ru ^ y Kfc*>* 

*^sfi©si >: m-x-h (tmummzti it&&mm 

fa®. ( 1 5 k H z ) J: 0 tffi< $r-.>T t . -f^lit 
IT. fA->n7V-b^)Sfl (x -/f-> ^'L/oSP 

[ 0 0 3 9 ] *HteJf5Hgtf)^-y K^EnJn-f&SEftl^EjS 
/t5>: LT . 'liiliicOEftiS/WXAi 1 0 0/< s <7)J5UtBT'IS 
0 iESixS t<7)$:fflv . .I^fflJii 1 0 k H z toJSjft 
S^iJ-^W-S.. z<r>m^^3 2mo>WMrr ? 1- 3.x. 
- 9 (clsjiaffi-C'fc'PDn L , *^)56^®.T-(±J±m7* ^ -f - L 
x--9<n&.tf$>\,\tz#>. mmzX-oX^-th^ y \<tz 

tifz, -tlx. Dtm^-^^ >-?m<rmztmn2it&zt 
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jWV ? 7V)Em7* 7 f- -xx- ? 1,U^)T 7 f - x x 
10 0 4 1] 

x ••/ vm^. •/ ]'tZj:tH£ . \ 7 H^i?AiDjg*(2 J: -» 

frt>mt.fi:mm.b -tzztizx^x. & 

[00 4 2] tfz. &T?1~x.J-—?lzn^hmh , m.K 
<r>m%*:-?^-tz t IzX ot . 3££.-?&*^-y F£i)<&iD 

[01] *%W\,Z£h i > ?iSx. y Mfili's y ¥<7M 1 

[02 ] *I6B!(C i >9 i>'x ■•> hlEfl^ 1 
[03 ] *.%njtcJ:S>f > 7>'x y MS^ y K?>jgi 



[05 ] *IB^(.;j:|, Y > ? >*x ••/ MEHK y 3 
?4tM0B!Sfc:te 1 1 & 7* 7 ?- x x- ? ?)f Jj f£ <r ft Wt h tz 

[06 ] ( a ) hlEfi^ •/ H 

<y:>.s semtmmoyii- ? xx-^tctt i 

<\ fcTOn-r^SgS!jmJI^^$r^0-<:-^>S . < b ) * 
S < > 9 >x y hfeil^ y vcrM 3 ^HJgJBfii 

[07 ] *^Bflt= J: £4 > ?yi y hie#*^ ■/ Hi7y.m4 
(? 6 7* ? J- x - Sil^MH * ^-T . 

[08 ] mmswitztsitz, -r > ^ -v Me^ v 

[09 ] fie*«a5CCt3(ti> -f > ^ >'x y MSSK-y 1<C7) 
[010] fc¥.^t$WtCfc(t^ 4 > ^ S/x y MEIi^ y V 

[0ii]0i oizin-fKijmemmmzTji-?* 

1 yX/i 

2 ./X^TU-h 

3 E^S 

-f >^r-/i 

7 U — A 



4 

5 
6 
7 
S 
9 

1 1 
1 2 
1 3 
1 4 
1 5 
1 6 



[03] 



[04] 




10k! Iz 



H A A 
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